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Background: Constipation is a common complaint in adults. Lactitol is an osmotic disaccharide 
laxative that increases fecal volume and stimulates peristalsis. In this paper, we present the first 
meta-analysis on the efficacy and tolerance of lactitol for adult constipation. 
Methods: We searched MEDLINE® and Embase, with no date or language restrictions, for 
studies of lactitol supplementation on adult constipation. A random-effects meta-analysis was 
performed on pre- to posttreatment changes in stool frequency and consistency with lactitol 
among all studies, as well as a comparison of efficacy and tolerance outcomes in randomized 
controlled trials (RCTs) of lactitol versus lactulose. 

Results: A total of eleven studies representing 663 distinct patients were included in the final 
analysis, including five single-arm studies, four RCTs comparing lactitol with lactulose, one RCT 
comparing lactitol with placebo, and one nonrandomized controlled trial comparing lactitol with 
stimulant laxatives. Weekly stool frequency was significantly increased with lactitol compared 
with baseline (standardized mean difference [SMD]: 1.56, P<0.001). Stool consistency also 
improved over the supplementation period with lactitol (SMD: 1.04, P<0.001). Approximately 
one-third of patients experienced an adverse event; however, symptoms were generally mild 
and rarely (5%) resulted in study withdrawal. In RCTs of lactitol versus lactulose, lactitol was 
slightly more effective than lactulose in increasing weekly stool frequency (SMD: 0. 1 9, P=0.06). 
No statistically significant differences between lactitol and lactulose were identified in any 
other efficacy or tolerance outcome. Lactitol demonstrated favorable efficacy and tolerance in 
individual studies when compared to stimulant laxatives and placebo. 

Conclusion: Lactitol supplementation is well tolerated and improves symptoms of adult 
constipation. The efficacy and tolerance of lactitol and lactulose are similar, with a trend for 
more frequent stools with lactitol. Limited evidence suggests lactitol is superior to stimulant 
laxatives and placebo for relieving constipation symptoms. 

Keywords: adult, bowel function, constipation, gastrointestinal, lactitol, laxative, osmotic, 
stool, sugar alcohol 

Introduction 

Constipation affects 2% to 27% of the adult population 1 - 2 and disproportionately affects 
females and the elderly. 3 Constipation symptoms are quite diverse but typically include 
infrequent bowel movements, hard or lumpy stools, excessive straining, bloating, 
abdominal discomfort, and/or feelings of incomplete evacuation. 4 Adult constipation 
negatively influences health-related quality of life 5 and is responsible for a substantial 
patient and societal economic burden. 6 The pathophysiology of constipation is poorly 
understood and likely multifactorial. Primary causes of constipation include intrinsic 
colonic or anorectal dysfunction, with secondary causes related to organic disease, 
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systemic disease, or medications. 7 Consequently, a wide 
variety of prescription and nonprescription medications is 
available for constipation, encompassing a diverse range of 
therapeutic targets and mechanisms of action. Nevertheless, 
half of patients remain unsatisfied with available treatment 
options, 8 thereby highlighting the continued therapeutic gap 
in this patient population. 

Osmotic laxatives are often prescribed as a first-line 
therapy in the management of constipation in children and 
adults. 910 "Lactitol", produced by hydrogenation of lactose, 
is an osmotic disaccharide laxative that increases osmotic 
pressure in the intestinal lumen, resulting in increased fecal 
volume and stimulation of peristalsis. 11 Several clinical 
trials have been conducted on the efficacy and tolerance of 
lactitol in the treatment of adult constipation. However, no 
concerted effort has been made to synthesize and quantify 
these outcomes. The objective of this systematic review and 
meta-analysis was to determine the efficacy and tolerance of 
lactitol in the treatment of adult constipation. 

Methods 

Search strategy 

We searched MEDLINE* and Embase, with no date or 
language restrictions, for studies of lactitol supplementation 
on adult constipation, regardless of study design. We used 
the search terms "Importal", "lactitol", "osmotic laxative", 
or "sugar alcohol" combined with "bowel", "constipat*", 
"gastrointestinal", "stool", or "transit" to identify relevant 
studies. References of included papers and relevant review 
articles were manually searched. 

Study selection 

Studies were included if they were published in a peer- 
reviewed journal, investigated the influence of lactitol 
supplementation on constipation symptoms, included patients 
1 8 years or older, and reported at least one efficacy or toler- 
ance outcome. Studies were excluded if constipation was 
attributed to surgery, hospitalization, or organic gastroin- 
testinal disease. 

Data extraction 

One investigator (LM) initially assessed study eligibility. 
Data were extracted and entered into a prospectively 
developed database and the entries were confirmed 
by a second investigator (AO). Disagreements were 
settled by discussion. The last search was performed in 
November 2013. 



The following data were extracted: general manuscript 
information, study design characteristics (study design, 
comparison, sample size, constipation definition, lactitol 
delivery method and dosing schedule, treatment duration, 
concomitant therapies), patient characteristics (age, sex, body 
mass index, symptom duration), efficacy outcomes (stool fre- 
quency, stool consistency, intestinal transit time, physician- and 
patient-reported efficacy), and tolerance outcomes, including 
adverse events (AEs), AE-related withdrawals, withdrawals 
for any reason, and serious adverse events (SAEs). 

Statistical analysis 

A random-effects meta-analysis model was selected a priori 
given differences in study design characteristics, lactitol 
dosage and duration, and patient characteristics among 
studies. The standardized mean difference (SMD) and 95% 
confidence interval (CI) was preferentially used to report 
continuous and interval outcomes due to differences in 
reporting scales among studies. SMD values of 0.2, 0.5, 0.8, 
and 1.0 represent small, medium, large, and very large 
effect sizes, respectively. 12 We additionally reported the 
difference in means for weekly stool frequency only, since 
this outcome was reported in a consistent fashion in most 
studies. Frequencies and odds ratios with 95% CIs were 
used to report binary outcomes. The P statistic was used to 
estimate heterogeneity of treatment effects across studies 
with values of ^25%, 50%, and s75%, representing low, 
moderate, and high inconsistency, respectively. 13 Publication 
bias was assessed using Egger's regression test. 14 Univariate 
meta-regression and subgroup analysis were performed to 
explore the influence of individual moderators on the pre- to 
posttreatment SMD of weekly stool frequency with lactitol. 
These analyses were not performed for other outcomes or for 
controlled studies due to the insufficient number of reported 
treatment effects. All analyses were performed using Com- 
prehensive Meta-Analysis software (version 2.2; Biostat, 
Englewood, NJ, USA). 

Results 

Study selection 

Of 88 potentially relevant articles, 62 were considered 
irrelevant due to non-constipated patients, no lactitol 
supplementation group, or article type of review, case report, 
or correspondence. The full text of 26 papers was retrieved 
for further review. We excluded 1 5 studies for reasons shown 
in Figure 1. Ultimately, eleven studies, 15 " 25 representing 
663 distinct patients, were included in the meta-analysis. 
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Patient characteristics 

All studies enrolled adult patients with constipation not attrib- 
utable to surgery, hospitalization, or organic gastrointestinal 
disease. Nine studies 15 " 17 ' 19-24 enrolled patients with chronic 
constipation (minimum duration >6 months). The minimum 
constipation symptom duration was 3 weeks in the study of 
Goovaerts and Ravelli 18 and 3 days in the study of Xu et al. 25 
Mean age ranged from 37 to 84 years, mean body mass index 
ranged from 20 to 25 kg/m 2 (reported in five studies), and 
72% of patients were female (Table 1). 

Study characteristics 

Of the eleven included studies, five were single-arm 
studies, 15,1618,21 ' 24 four were randomized controlled trials 
(RCTs) comparing lactitol with lactulose, 17 ' 19 ' 20 ' 25 one was an 
RCT comparing lactitol with placebo, 22 and one was a non- 
randomized controlled trial comparing lactitol with stimulant 
laxatives. 23 Total sample sizes ranged from 10 to 129 patients 
among studies. Lactitol was administered in powder form in 
all studies at a median starting dose of 20 g per day (range: 
10-40 g per day) over a median treatment period of 28 days 
(range: 7-156 days). All studies utilized an individualized 
dosing regimen, which was adjusted over the treatment period 
according to patient response. Median dosing across the treat- 
ment period was 20 g per day (range: 1 1-35 g per day). No 
concomitant therapies were administered in any study, with 
the exception of laxatives for rescue therapy as needed. 



All studies: pre- to posttreatment 
lactitol effects 

Lactitol ingestion significantly increased weekly stool 
frequency compared with baseline (SMD: 1.56, 95% CI: 
1.00-2.11, P<0. 001; Figure 2), with a difference in means 
of 3.8 (95% CI: 3.2^1.3, P<0.001) stools per week. Stool 
consistency also improved over the supplementation period 
with lactitol (SMD: 1.04, 95% CI: 0.49-1.59, P<0.001; 
Figure 3). There was significant heterogeneity for stool fre- 
quency (,P=91%) and consistency (7 2 =87%) outcomes with 
lactitol among studies, with publication bias evident for 
stool consistency only. No included studies reported changes 
in intestinal transit time. Four studies reported subjective 
efficacy assessments. 15 - 1819 - 24 Overall, 77% (209/272) of 
physician assessments and 72% (1 13/156) of patients rated 
lactitol efficacy as good or excellent. 

Compliance with the lactitol supplementation regimen 
was excellent, with 93% (500/539) of patients completing 
the study. Approximately one-third of patients (173/509) 
experienced an AE; however, symptoms were generally 
mild with AEs and rarely (5%; 28/539) resulted in study 
withdrawal. Two SAEs (myocardial infarction and pulmo- 
nary embolism) were reported in a study of 14 elderly (mean 
age: 82 years) patients with multiple comorbidities residing 
in a long-term care facility. 16 The relationship of lactitol use 
to the SAEs was not reported. No other study reported an 
SAE in any patient. 
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Figure I Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. 
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Study name 




Statistics for each study 
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Ravelli et al, 21 
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0.001 


Vanderdonckt et al, 23 
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Walder et al, 24 
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1.721 


4.007 


0.000 


Xu et al, 25 


2.385 


1.900 


2.869 


0.000 


Overall 


1.555 


0.998 


2.112 


0.000 



SMD and 95% CI 



Negative effec 



Figure 2 Standardized mean difference (SMD) for change in stool frequency with lactitol supplementation. 

Notes: Data extracted from the lactitol arm of each included study, regardless of study design. l 2 -9\%, Egger's P-0.67. 

Abbreviation: CI, confidence interval. 



We performed univariate meta-regression to identify 
predictors of improvement in weekly stools with lactitol. 
Sample size, mean age, percentage of female patients, 
lactitol mean dose, and treatment duration were loaded 
into the model. Shorter treatment duration (R 2 =48%, 
P<0.001), larger sample size (R 2 =4l%, P<0.001), lower 
mean dose (R 2 =32%, P<0.001), younger age (7? 2 =30%, 
P<0.001), and higher percentage of female patients 
(R 2 =5%, P=0.03) were associated with more frequent 
defecation with lactitol supplementation. When dichoto- 
mizing predictor variables above and below median values 
for subgroup analyses, all treatment effects remained very 
large, with no statistically significant differences identified 
between subgroups. Specifically, stool frequency SMDs 
were 2.05 for treatment duration <20 days versus 1.17 
for >20 days (P=0.12), 1.98 for age <50 years versus 1.23 
for age ^50 years (.P=0.14), 1.82 for sample sizes &40 
versus 1 .32 for <40 (^=0.41), 1 .63 for studies >75% female 
versus 1 .5 1 for studies <75% female (P=0.84), and 1 .29 for 
mean dose ^20 g per day versus 1 .34 for mean dose <20 g 
per day (_P=0.95). Overall, lactitol similarly improved stool 



frequency across subgroups with possible additional benefit 
in younger adults and with shorter treatment durations. 

RCTs: lactitol versus lactulose 

Lactitol was slightly more effective than lactulose in increas- 
ing weekly stool frequency (SMD: 0.19, 95% CI: -0.01 to 
0.39, P=0.06; Figure 4), with a difference in means of 0.3 
(95% CI: -0.1 to 0.8, P=0.15) stools per week. Stool con- 
sistency was similar with lactitol and lactulose (SMD: 0.03, 
95% CI: -0.22 to 0.28, P=0M) (Figure 5). Only one study 
reported comparative product satisfaction assessments. 19 
Physician-assessed efficacy was 60% with lactitol and 64% 
with lactulose; patient-assessed efficacy was 60% for lactitol 
and 56% for lactulose. No statistically significant differences 
were noted for any tolerance outcome comparing lactitol 
with lactulose, with odds ratios of 0.81 (95% CI: 0.37-1.76, 
P=0.59)forAEs, 1.19 (95% CI: 0.31^1.61, P=0M) for AE- 
related withdrawals, and 0.94 (95% CI: 0.26-3.33, P=0.92) 
for withdrawal for any reason. No SAEs were reported in any 
RCT comparing lactitol with lactulose. No significant hetero- 
geneity or publication bias was identified for any outcome. 
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Ravelli et al, 21 
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Figure 3 Standardized mean difference (SMD) for change in stool consistency with lactitol supplementation. 

Notes: Data extracted from the lactitol arm of each included study, regardless of study design. i 2 -S7%, Egger's P<0.05. 

Abbreviation: CI, confidence interval. 
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Study name 






Statistics for each study 
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Doffoel et al," 
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0.521 


0.052 


Hammer et al, 19 
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Figure 4 Standardized mean difference (SMD) for change in stool frequency comparing lactitol with lactulose. 
Notes: Data extracted from four randomized controlled trials comparing lactitol to lactulose. / 2 -l l%, Egger's P-0.74. 
Abbreviation: CI, confidence interval. 



RCT: lactitol versus placebo 

A single randomized, placebo-controlled clinical trial of lactitol 
in constipated adults has been performed. 22 Forty-six elderly 
patients (mean age: 84 years) were randomly assigned to 
4 weeks of lactitol or placebo in a crossover design. At baseline, 
mean weekly stool frequency was 2.4+0.6 and 1 1 (26%) of 
43 patients reported hard stools. Over the 4-week intervention 
period, stool frequency improved by approximately 2.5 stools 
per week with lactitol relative to placebo (P<0.001). Stool 
consistency improved by approximately 0.5 points (on a 
four-point scale) with lactitol relative to placebo (,P=0.001). 
The incidence of side effects, including flatulence, bloating, 
abdominal cramps, or diarrhea, was 51% (22/43) with lactitol 
and 30% (13/43) with placebo (P=0.08). No AEs were classified 
as serious and none led to patient withdrawal from the study. 

Nonrandomized controlled trial: 
lactitol versus stimulant laxative 

Vanderdonckt and Ravelli 23 conducted a nonrandomized cross- 
over study in which ten elderly patients (mean age: 75 years) 
took stimulant laxatives for 2 weeks followed by lactitol for 
4 weeks. Lactitol resulted in a higher weekly stool frequency 
compared with stimulant laxatives (2.0+2.8, P=0.03). 



Physician-rated efficacy of lactitol was favored over stimu- 
lant laxatives in 8/10 patients and lactitol tolerance was 
favored in 7/10 patients. All ten patients completed the 
2-week stimulant laxative phase, but two patients discon- 
tinued lactitol due to abdominal discomfort. 

Discussion 

We performed the first meta-analysis on the efficacy and 
tolerance of lactitol in the treatment of adult constipation. 
Overall, lactitol supplementation was found to be well tol- 
erated and to improve stool frequency and consistency in 
constipated patients. While gastrointestinal side effects were 
common, they were generally mild in nature. The efficacy 
and tolerance of lactitol for adult constipation were found to 
be similar to those of lactulose. 

Although excluded from the current meta-analysis, two 
relevant studies also suggested favorable laxative effects 
with lactitol for adult constipation attributed to surgery or 
hospitalization. Cope et al 26 conducted an RCT of lactitol 
or oral petroleum jelly for recovery of intestinal transit fol- 
lowing anal surgery. Patients consuming 20 g lactitol per 
day had a quicker time to first stool after surgery (24 versus 
39 hours, P=0.002) versus those assigned to petroleum 
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Figure 5 Standardized mean difference (SMD) for change in stool consistency comparing lactitol with lactulose. 
Notes: Data extracted from four randomized controlled trials comparing lactitol to lactulose. / 2 -0%, Egger's P=0.92. 
Abbreviation: CI, confidence interval. 
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jelly and reported more frequent bowel movements over the 
7-day postoperative period. Pontes et al 27 conducted an RCT 
comparing liquid lactulose, crystallized lactulose, crystal- 
lized lactitol, and a control in hospitalized patients without 
reported constipation. All active therapies decreased colonic 
transit time compared with controls, with the lactulose groups 
experiencing a slightly greater improvement compared with 
lactitol. 

The conclusions of the current meta-analysis differ 
somewhat compared with those of two earlier systematic 
reviews, 28,29 mainly due to their inclusion of non-peer- 
reviewed reports, studies with children, or adults with 
hospitalization- or surgery-related constipation. Both of 
those systematic reviews reported superior efficacy and 
better tolerance of lactitol over lactulose. Based on a sys- 
tematic review of peer-reviewed manuscripts in adults with 
functional constipation, we observed a trend for improved 
stool frequency with lactitol versus lactulose but no dif- 
ferences in other efficacy or tolerance parameters. Several 
authors have reported that the excessive sweetness of 
lactulose negatively affects patient compliance and that the 
slightly sweet taste of lactitol is preferred by patients. 30-32 
While several single-arm studies in the current meta-analysis 
reported excellent patient acceptance with lactitol, no RCTs 
with lactitol or lactulose reported data on taste preference 
and no statistically significant differences were identified in 
any tolerance outcome. 

Although lactitol is generally well tolerated up to 40 g per 
day, 33 mild gastrointestinal complaints are common, with a 
similar frequency to lactulose and a nonsignificantly higher 
frequency compared with placebo. Only 5% of patients dis- 
continued lactitol therapy due to gastrointestinal side effects, 
with no differences noted between lactitol and lactulose or 
placebo. The laxative effect with lactitol is attributed to a 
lowering of colonic pH as a consequence of fermentation 
by the colonic microbiota, stimulation of peristalsis, and 
increased osmotic pressure in the intestinal lumen, ultimately 
resulting in an increase in fecal volume and more frequent 
defecations. 1 1 Although this mechanism of action may result 
in mild gastrointestinal complaints in some patients, the 
benefit-to-risk profile of lactitol remains favorable given the 
significant laxative effect in constipated patients. 

There were several limitations to this meta-analysis. 
First, despite the strong efficacy profile of lactitol, the lim- 
ited number of controlled studies made interpretation of the 
comparative benefits difficult. Second, 10/11 studies were 
published between 1988 and 1995. Although numerous 
gastrointestinal studies have been recently conducted with 



lactitol, it is unclear why there is a dearth of recent studies 
in adult constipation. Third, the number of included studies 
was minimally adequate to execute meta-regressions and sub- 
group analyses; therefore, these estimates may be somewhat 
unstable. Fourth, duration of constipation symptoms varied 
among studies and was occasionally unreported. Finally, only 
two studies administered lactitol for over 4 weeks. Therefore, 
the effects of long-term lactitol use for treatment of adult 
constipation remain unknown. 

Conclusion 

Lactitol supplementation was found to be well tolerated and 
to significantly improve symptoms of adult constipation. The 
efficacy and tolerance of lactitol and lactulose were com- 
parable, with a trend for more frequent stools with lactitol. 
Limited evidence suggests lactitol is superior to stimulant 
laxatives and placebo for relieving constipation symptoms. 
The small number of comparative studies with lactitol is a 
major limitation. We recommend additional larger scale RCTs 
to further characterize the effect of lactitol supplementation 
in this patient population, with recommended comparisons 
including placebo controls, other osmotic laxatives, fibers, 
and probiotics. 
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